;i; , O O <h S B S "X . ■!! t * '! it 

SPECIFICATION 

Electronic Version 1.2.8 
Stylesheet Version 1 .0 

[ SEALING PROBE ] 

Background of Invention 

[0001 ] TECHNICAL FIELD 

[0002] This invention relates to sealing probes, and more particularly to sealing probes 
for injecting a sealant into a sealant-receiving region between a pair of members is 
provided. 

[0003] BACKGROUND 

[0004] As is known in the art, it is frequently desirable to inject a sealant between pair of 
members. Such injection however is difficult in applications where the sealant is 
remote from the place where it is to be injected. One such application, for example, is 
injection of the sealant at an internal joint, interface, crevices or cavity of two 
interfacing surfaces. 

Summary of Invention 

[0005] 

In accordance with the present invention, a sealing probe for injecting a sealant 
into a sealant-receiving region between a pair of members is provided. The probe 
includes a hollow, sealant-releasing section, for insertion into the hole in the upper 
member into at least a portion of the sealant-receiving region. The sealant-releasing 
section has a plurality of apertures disposed about an outer wall of such section. The 
aperture passes through the outer wall from a hollow, interior region within such 
section to the sealant-receiving region. The sealant-receiving section also includes an 
entrance adjacent a top portion of the sealant section for receiving a sealant and 
passing such sealant to the hollow region and then from the hollow region, through 
the apertures, to the region external the sealant-receiving region. The probe includes 
a first seal disposed about an upper portion of the outer wall. The first seal extends 
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beyond the outer surface of the sealant-releasing section to prevent sealant from 
passing beyond such first seal to portions of the hole above such first seal. The probe 
includes a second seal disposed adjacent to a lower portion of the outer wall to 
prevent sealant from passing into the aperture in the lower member. 

[0006] In one embodiment, the probe includes a flexible tube connected to the entrance 
of the sealant-releasing section for passing through the hole in the upper member. 

[0007] In one embodiment, the first seal includes an O-ring. 

[0008] In one embodiment, the probe includes a rigid tip at the lower portion thereof for 
introduction into the aperture. 

[0009] In one embodiment, the second seal includes an O-ring. 

[001 0] In one embodiment the second seal includes a hollow flexible tip connected to the 
lower portion of the sealant-releasing section. The hollow portion is coupled to the 
hollow region of the sealant-releasing section for receiving sealant from the hollow 
region of the sealant-releasing section. 

[001 1] In one embodiment, the second seal includes a hollow flexible tip connected to 
the lower portion of the second seal and a piston disposed in the hollow flexible tip. 
The piston has a head in an upper region thereof and a rod at a lower portion thereof. 
The hollow portion is coupled to the hollow region of the sealant-releasing section for 
receiving sealant from the hollow region of the sealant-releasing section. The received 
sealant forces the head of the piston and the rod connected thereto into the flexible 
tip to inflate such tip. 

[0012] In one embodiment, the second seal includes a hollow flexible tip connected to 
the lower portion of the sealant-releasing section. The hollow portion is coupled to 
the hollow region of the sealant-releasing section for receiving sealant from the 
hollow region of the sealant-releasing section. The sealing releasing section has a 
longitudinal axis. The second seal has a longitudinal axis co-axial with the 
longitudinal axis of the sealing section. The tip is offset from the longitudinal axis of 
the second seal for insertion into the aperture in the second member, such aperture in 
the second member being offset from the aperture in the first member. 
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[001 3] In one embodiment, the entrance to the probe has a groove disposed in a portion 
of a sidewall thereof. An alignment plate has an aperture therein. The plate has a key 
projecting into the aperture of the plate, such key being inserted into the groove. 

[0014] The details of one or more embodiments of the invention are set forth in the 
accompanying drawings and the description below. Other features, objects, and 
advantages of the invention will be apparent from the description and drawings, and 
from the claims. 

Brief Description of Drawings 

[0015] FIGS. 1A-1C are sketches showing the application of a sealant using a sealing 
probe according to the invention; 

[0016] FIG. 2 is a sketch of the sealing probe shown in FIG. 1 ; 

[0017] FIGS. 2A-2D are sealing probes of FIG. 2 having a variety of tips therefor 
according to the invention; 

[001 8] FIGS. 3A-3B show the effect of sealant introduced into the probe of FIG. 2 on 

releasing and expanding a flexible tip used with such probe such tip being shown in 
FIG. 2B; ' 

[001 9] FIGS. 4A-4B show the effect of sealant introduced into the probe of FIG. 2 on 

releasing and expanding a bellows tip used with such probe such tip being shown in 
FIG. 2C; 

[0020] FIGS. 5A-5C show the effect of sealant introduced into the probe of FIG. 2 on 

releasing and expanding a tip used with such probe, such tip having a piston therein 
to release and expand a tip; 

[0021] FIGS. 6A-6C show the effect of sealant introduced into the probe of FIG. 2 on 

releasing and expanding a flexible tip used with such probe such tip being shown in 
FIG. 2B where there is an offset between an aperture in an upper member and a lower 
member; 

[0022] FIG. 7A shows a probe according to the invention used to introduce sealant into 
the offset condition shown in FIGS. 6A-6C; 
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[0023] FIG. 7B shows a probe with an offset tip for use in the offset condition shown in 
FIGS. 6A-6C and 7A, according to the invention; 

[0024] FIG. 8A shows an alternative probe according to the invention used to introduce 
sealant into the offset condition shown in FIGS. 6A-6C; 

[0025] FIG. 8B shows a probe with an offset bellows tip for use in the offset condition 
shown in FIGS. 6A-6C and 8A, according to the invention; 

[0026] FIGS. 9A -9B show a combination alignment-depth guide for use with the probe 
and assembly of such combination alignment-depth guide with such probe. 

[0027] Like reference symbols in the various drawings indicate like elements. 

Detailed Description 

[0028] Referring now to FIGS. 1A, 1 B and 1 C, a process is shown for injecting a sealant 
1 0 into a sealant-receiving region 1 2 between a pair of members 14, 16. Here the 
upper member 14 is a cylinder head and the lower member 16 is an internal 
combustion engine block. A head casket 1 8 is disposed between the pair of members 
14, 16. Each one of the members 1 4, 1 6 has an aperture 20, 22, respectively in a 
surface thereon. The upper member 14 has a hole 24 therethrough, such hole 24 
terminating at the aperture 20 therein. The aperture 20 in the upper one of the 
members 1 4 is in a lower surface of such upper member 1 4. The lower member 22 
has the aperture 22 therein in an upper surface thereof leading to a passage 26 in the 
lower member 16. The sealant-receiving region 12 is between portions of the upper 
and lowers members 1 4, 1 6 adjacent to the apertures 20, 22 in the pair of members 
14, 16. Here, the apertures 20, 22 are in alignment one with the other. 

[0029] 

A sealing probe 30, shown more clearly in FIG, 2, is used to inject the sealant 1 0 
into the sealant-receiving region 12, as shown in FIG. 1 A. The sealing probe 30 
includes a hollow, sealant-releasing section 32, FIG. 2, for insertion into the hole 20 
in the upper member 14 and then into at least a portion of the sealant-receiving 
region 1 2, as shown in FIG. 1 A. The sealant-releasing section 32, FIG. 2, has a 
plurality of orifices, or apertures 34, disposed about an outer wall of such section 32. 
The apertures 34 pass through the outer wall from a hollow, interior region within 
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such sealant-releasing section 32 to the sealant-receiving region 12 external to the 
sealant-releasing section 32. The probe 30 also includes an entrance 34, FIG. 2, 
adjacent a top portion of the sealant-releasing section 32 for receiving the sealant 10 
and passing such sealant 1 0 (FIGS. 1 A-l C) to the hollow, interior region of the 
sealant-releasing section 32 and then from the hollow, interior region, through the 
apertures 34, to the sealant-receiving region 12 external the sealant-releasing region 
32. 

[0030] More particularly, the probe 30 (FIG. 2) recited includes a flexible feed tube 36 

connected to the entrance 34 of the sealant-releasing section 32 for passing through 
the hole 24 in the upper member 1 4, as shown in FIGS. 1 A and 1 B. The sealant 1 0 is 
here a polymer as is injected into the probe 30 through the flexible feed tube 36 
under high pressure, as shown in FIG. 1 B. The probe 30 also has a first seal 39 
disposed about an upper portion of the outer wall. Here, the first seal 39 is an O-ring. 
The first seal 39 extends beyond the outer surface of the sealant-releasing section 32 
to prevent sealant 12 from passing beyond such first seal 39 to portions of the hole 
32 above such first seal, as shown in FIG. 1 B. The probe 30 also has a second seal 42 
disposed adjacent to a lower portion of the outer wall to prevent sealant from passing 
into the aperture in the lower member, as shown in FIG. 1 B. Here, the second seal 42 
includes an expandable tip 44, to be described in more detail in connection with FIGS. 
2C and 4A-4B to prevent sealant from passing beyond such second seal into passage 
in the lower member, as shown in FIG. 1 B. The tip 44 at the lower portion of the probe 
30 facilitates in the introduction into the aperture 32 in the lower member 16. 

[0031] After injection of the sealant 10, the probe 30 is removed as shown on FIG. 1C 
leaving the sealant 10 in the sealant-receiving region 12, as shown. 

[0032] Referring to FIG. 2, the probe 30, it is noted that here the probe has a depth gage 
46 connected to the flexible feed tube 36. The depth gage 46 also is an alignment 
device and will be described in more detail in connection with FIGS. 9A and 9B. 

[0033] Referring now to FIGS, 2A, 2B, 2C and 2D, a variety off tips 42 for the probe 30 is 
shown. FIG. 3A shows a rigid tip. Here, the second seal 40 is an O-ring. Referring to 
FIG. 2B, the second seal 40 includes a sealant inflatable tip 42. More particularly, the 
second seal 40 includes a hollow flexible tip 42 connected to the lower portion of the 
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sealant-releasing section 32, such hollow portion being coupled, i.e., in 
communication with, the hollow region of the sealant-releasing section 32 for 
receiving sealant 10 from the hollow, interior region of the sealant-releasing section 
32. FIG. 3C shows the second seal 40 having a bellows tip 42, as described above in 
connection with FIGS. 1A-1C. FIG. 3D shows the second seal 40 having a diaphragm 
or balloon tip 42. The flexible tips 42 in FIGS. 2B-2D may be initially stored within the 
hollow, interior region of the hollow, sealant-releasing section 32, as shown in FIG. 
3A-3B for the diagram tip and FIG. 4A-4B for the bellows tip. Here, the material used 
for the flexible tips is any suitable elastomer. 

[0034] Referring to FIGS. 5A-5C, here, a flexible tip includes a piston 46 disposed in the 
hollow flexible tip 42. The piston 46 has a head 48 in an upper region thereof and a 
rod 49 at a lower portion thereof. The received sealant 1 0 forces the head 48 of the 
piston 46 and the rod 49 connected thereto into the flexible tip to inflate such tip, as 
shown in FIG. 5C. 

[0035] Referring now to FIGS. 6A to 6C, a process is shown for injecting the sealant 10 
into a sealant-receiving region 1 2 between a pair of members 14, 16' where the 
passage 26* in the lower member 16' is offset from the aperture 30 in the upper 
member 14. Referring also to FIGS. 7 A and 8A, here the second seal 40 of the probe 
30 has a longitudinal axis co-axial with the longitudinal axis 50 of the sealant- 
releasing section 32 with the tip 42 offset from the axis 52 of the aperture 32 in the 
second member 16\ as shown more clearly in FIGS. 7A, 7B, for an inflatable tip, and 
FIGS. 8A and 8B for a bellows. Again the second seal 40 may be flexible as shown, or 
rigid as shown. 

[0036] 

Referring now to FIGS. 9A-9C, the combination alignment-depth guide 46 (FIG. 2) 
is shown for the probe 30. Here the entrance 32 (FIG. 9B) of the probe 30 has a 
groove 62 disposed in a portion of a sidewall thereof. The alignment guide 46 has a 
plate 64. The plate 64 has an aperture 66 therein. The plate 64 has a key 68 
projecting into the aperture 66 of the plate 64, such key 69 being inserted into the 
groove 62, as shown in FIGS. 9B and 9C. The plate 64 also has alignment holes 70 for 
fastening the plate 64 to the upper surface of the upper member, FIGS. 1 A - 1 C. After 
insertion of the plate 64 onto the probe 30, as shown in FIG. 9C, the first seal39, here 
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an O-ring, is inserted on the probe 30 as shown in FIG. 9C. 

[0037] A number of embodiments of the invention have been described. Nevertheless, it 
will be understood that various modifications may be made without departing from 
the spirit and scope of the invention. Accordingly, other embodiments are within the 
scope of the following claims. 
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